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[57] ABSTRACT 

The present invention provides a selective automatic call 
forwarding method and system. In response to a request 
from a subscriber for the selective call forwarding service, 
a selective call forwarding service record is created for the 
subscriber which includes the subscriber's telephone 
number, a "trigger" telephone number, and a call forwarding 
number associated with the trigger number. An example of 
the trigger number might be the subscriber's Internet access 
telephone number. An example of the call forwarding num- 
ber might be the subscriber's mobile telephone number. A 
determination is made, e.g., a flag is set in the subscriber 
record, whenever the subscriber is engaged in a communi- 
cation initiated to the trigger number. Thereafter, incoming 
calls directed to the subscriber are automatically forwarded 
to the call forwarding number. However, if the subscriber is 
currently engaged in a communicalion with a telephone 
number other than the trigger number registered in the 
subscriber's call forwarding service record, incoming calls 
are handled in a manner other than forwarding the incoming 
call to the call forwarding number. Such other procedures 
might include, for example, generation of a busy signal, 
execution of a call waiting service, or execution of a call 
completion service. 

49 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR 
SELECTIVE CALL FORWARDING 

FIELD OF THE INVENTION 

The present invention relates to communications net- 
works and more particularly, to providing a selective auto- 
matic call forwarding service to communication network 
subscribers. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

As telephony continues to merge with computers with 
"telecommunications" now supporting both voice and data 
communications, new challenges and opportunities are pre- 
sented. For example, telephone subscribers in the past 
simply used their telephone line for voice communication 
from a telephone. Today, a telephone subscriber often uses 
his telephone line for both voice and data communications. 
As a result, there is a good chance that an incoming call 
intended for that subscriber will find the line busy either with 
a traditional voice telephony communication or with a data 
communication. Data communications may be particularly 
problematic because a subscriber may connect himself to an 
external communications network, such as the Internet, for 
an extended time period as anyone who has become addicted 
to Internet "surfing" will attest One problem then is how to 
contact such a subscriber when he is surfing on the Internet. 

In a pure telephony environment, if a subscriber is 
engaged in extended telephone conversations, he can antici- 
pate problems others will have in reaching him by subscrib- 
ing to a call waiting service. Consequently, when the sub- 
scriber is talking on the telephone, the presence of an 
incoming call is indicated in some detectable fashion to the 
subscriber. The subscriber may then momentarily interrupt 
his current conversation to take the incoming call to deter- 
mine the identity of the incoming caller and decide which 
call to take. Another solution is to subscribe to a call 
completion service which continuously tries to complete a 
call between the two parties when the telephone line of the 
called party is busy. 

But these two solutions are limited. For example, call 
completion services typically time out if the called party is 
busy more than thirty minutes. After thirty minutes on the 
Internet, some surfers are just warming up. A problem with 
call waiting is that it is not well adapted to data communi- 
cations. It is not a problem to interrupt a typical voice 
communication briefly with an incoming second call, aside 
from some mild distraction to the earlier caller. This is not 
the case with data communications. A call waiting signal 
during a data communication would completely disrupt the 
data session being conducted over the subscriber's telephone 
line. 

Accordingly, the problem is one of how to establish 
communication with a party who is engaged, for example, 
on an extended data communication without having to resort 
to traditional call waiting or call completion options and 
their respective shortcomings. Call forwarding is a possible 
solution. Call forwarding is a known technique where a 
subscriber who will be away from his telephone or does not 
want to be interrupted redirects calls to another telephone. 
However, conventional call forwarding is an inflexible ser- 
vice. Once a subscriber specifies a forwarding number to 
which the subscriber's calls are to be forwarded, all of the 
subscriber's call are forwarded to that number. If the sub- 
scriber wants to take some calls and forward others, he must 
remember to manually activate and deactivate the call 
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forwarding service at the appropriate times. Manual activa- 
tion and deactivation is inconvenient and subject to sub- 
scriber memory/discipline. Moreover, call waiting and/or 
call completion services may conflict with call forwarding. 

5 What is needed is a selective call forwarding approacb 
that specifically permits a subscriber to selectively but still 
automatically is forward telephone calls to another number 
when the subscriber is engaged in specific, selected com- 
munications. For example, it would be desirable to permit a 

10 user to selectively divert incoming calls to an alternative 
number only when the subscriber is engaged in a data 
communication. Typically, data communications are limited 
to specific telephone numbers such as an Internet access 
number and/or a particular telephone number that the sub- 

15 scriber commonly employs for data communications. What 
is needed is a service that permits a user to identify one or 
more outgoing telephone numbers, which when engaged by 
the subscriber, automatically cause incoming calls to the 
subscriber to be forwarded to a prescribed forwarding num- 

20 ber such as the subscriber's mobile telephone number. This 
selective call forwarding would prevent disruption of the 
data communication and still permit the subscriber to be 
reached by incoming callers. Such call forwarding should 
take place automatically so that the subscriber does not have 

2S to manually forward his calls each time he desires calls to be 
forwarded, e.g., each time he decides to take an Internet 
session. 

The problems noted above are addressed and resolved by 
employing selective call forwarding method and system in 

30 accordance with the present invention. In response to a 
request from a subscriber for the selective call forwarding 
service, a selective call forwarding service record is created 
for the subscriber which includes the subscriber's telephone 
number, a "trigger" telephone number, and a call forwarding 

35 number associated with the trigger number. An example of 
the trigger number might be the subscriber's Internet access 
telephone number. An example of the call forwarding num- 
ber might be the subscriber's mobile telephone number. 
A determination is made, e.g., a flag is set in the sub- 

40 scriber record, whenever the subscriber is engaged in a 
communication initiated to the trigger number. Thereafter, 
incoming calls directed to the subscriber are automatically 
forwarded to the call forwarding number. However, if the 
subscriber is currently engaged in a communication with a 

45 telephone number other than the trigger number registered in 
the subscriber's call forwarding service record, incoming 
calls are handled in a manner other than forwarding the 
incoming call to the call forwarding number. Such other 
procedures might include, for example, generation of a busy 

50 signal, execution of a call waiting service, or execution of a 
call completion service. 

Conveniently, the subscriber can subscribe to the service, 
provide the necessary information to implement the service, 
and activate/deactivate the service via a standard DTMF 

55 telephone set. Voice prompts may be employed to prompt 
the subscriber to enter the necessary information by pressing 
DTMF buttons on a telephone set. More than one trigger 
number and corresponding call forwarding number can be 
recorded in the subscriber's selective call forwarding record. 

60 In other words, if the subscriber is currently engaged in a 
communication involving a second trigger number recorded 
in the subscriber's record, an incoming call directed to the 
subscriber is automatically forwarded to the second call 
forwarding number stored in the subscriber's record as 

65 corresponding to the second trigger number. While the first 
and second call forwarding numbers may be different, e.g., 
one to the subscriber's mobile telephone number and the 
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other to the subscriber's voice mailbox, they may also be the particular embodiments, components, interfaces, hardware 

same, e.g., all selectively forwarded calls are routed to the configurations, data structures, software flows, techniques, 

subscriber's mobile telephone. etc. in order to provide a thorough understanding of the 

The present invention may be implemented in a number present invention. However, it will be apparent to one skilled 
of environments including a traditional public switch tele- 5 in tne art thal tne present invention may be practiced in other 
phone network (PSTN) as well as in an intelligent network embodiments that depart from these specific details. In other 
(IN). In a traditional PSTN, the selective call forwarding instances, detailed descriptions of well known methods, 
service may be implemented in a local switching node such devices, and components are omitted so as not to obscure the 
as the local exchange connected to the subscriber's com- description of the present invendon with unnecessary detail, 
munication line. A computer in the local exchange stores the 1Q Of course, there are many well known means for coupling 
selective call forwarding records for various subscribers in telephone calls between various telecommunication devices 
a database and implements the selective call forwarding including telephones, computers, facsimile machines, voice- 
service following programmed instructions stored in a pro- ma {i machines, intelligent peripherals, etc. The present 
gram memory. A significant advantage of this implementa- invention is not limited to any particular coupling mecha- 
tion is that no new hardware is needed at the local exchange nism and could be used with sta ndard telephone lines, 
since the necessary computer and switching hardware are coaxia] cablCj fiber optic UneS) RF linkSj etc u should also 
already in place in modem digital exchanges. be nQted that a caU ^^0,, can include traditional 

The present invention may also be implemented in an telephony type voice and modem type data communications 

"intelligent" communications network which includes a as we]1 as mQre modem d - kal communicalionS) e>g pack . 

switching node detecting one or more trigger conditions and e iized data etc 

a control node cooperatively connected to the switching 20 - ^ _ . . 4 , 

node making the necessary call control decisions. When the (( *? G - ] ^, dia S ra u m of a communications system where 

switching node detects that an incoming call is directed to a A and C telephony subscribers are connected to a 

selective call forwarding subscriber number, the switching communications network 12 by way of a local exchange 

node requests call handling instructions from the control (LE) W The communications network 12 includes the 

node. The control node instructs the switching node to route 25 P ublic switched telephone network (PSTN) and may also 

the incoming call to a first call forwarding number estab- incorporate other networks including the integrated services 

lished for the subscriber only if the subscriber is engaged in digital network (ISDN), the public land mobile radio net- 

a communication involving a trigger telephone number work (PLMN), etc. The communications network 12 is also 

associated with the call forwarding number. If the subscriber connected to various other subscribers such as subscriber 

is not engaged in a communication involving the trigger 30 "B" connected via another local exchange (LE) 14. The 

telephone number, the control node instructs the switching PLMN portion of communications network 12 interfaces 

node to take some other action other than routing the with a mobile telephone system 18 which controls mobile 

incoming call to the corresponding forwarding number. An communications between various mobile radios 20 and 

intelligent network implementation is quite flexible and is subscribers of the wireline network 12. A variety of other 

easily incorporated with a wide variety of services already 35 devices may be connected to the communications network 

provided by existing intelligent networks. 12 such as an intelligent peripheral 16, which in the illus- 

These and other objects and features of the present trated example, may be a messaging center used to provide 

invention will now be disclosed in further detail in conjunc- voicemail services to subscribers A conventional operation 

tion with the attached drawings and detailed description of support system (OSS) 22 is shown connected to the local 

the invention set forth below. 40 exchange 10. 

tititt-i- nrcpnmnANT Ar T nn nn au/tm<-c The local exchange 10 includes a computer 24 connected 

BRIEF DESCRIPTION OF THE DRAWINGS , . , .f.. . . *\ , t . ™ 

to conventional switch mg circuitry 28 and database 27. The 

FIG. 1 is a block diagram of an example communications computer includes one or more data processors 25 and one 

system suitable for implementing the present invention; or more memories 26 for storing program and data infor- 

FIG. 2 is an illustration of an example selective call 45 mation. One preferred example of such a local exchange is 

forwarding subscriber record; implemented using the Ericsson AXE- 10 switch. The com- 

FIG. 3 is a flowchart diagram illustrating example soft- puter 24 controls the numerous operations performed in the 

ware procedures for implementing setup of the selective call local exchange such as call signaling, call routing, call 

forwarding service; charging, etc. One of the advantages of the present invention 

FIG. 4 is a flowchart diagram illustrating example soft- 50 is that it may be implemented in a local exchange using the 

ware procedures for activating, deactivating, and/or modi- existing hardware 24-28 simply by adding the necessary 

fying a selective call forwarding subscriber record; software programs and data structures as described in more 

FIG. 5 is a flowchart diagram illustrating example soft- detail below 

ware procedures for implementing the selective call for- For purposes of illustration, party A is a subscriber to the 

warding service in accordance with one example erabodi- 55 selective call forwarding service. In a classic example in 

ment of the present invention; which the present invention may be advantageously 

FIG. 6 is a block diagram of another example communi- employed, subscriber A is engaged in a data communication 

cations system including intelligent network components for using the Internet 13 via a call connection established by 

implementing another embodiment of the present invention; local exchange 10 through communications network 12. 

and 60 While subscriber A is "surfing" on the Internet 13, calling 

FIG. 7 is a block diagram of communications system P art y B initiales aD incoming call through local exchange 14 

illustrating yet another example application of the present to subscriber A via the communications network 12 and 

invention local excnan g e 1° Subscriber A may only have one com- 
munications wire to the local exchange (although not nec- 

DETAILED DESCRIPTION OF INVENTION 65 essar ij y so) e ven though the subscriber may have two 

In the following description, for purposes of explanation communications devices including a traditional telephone 

and not limitation, specific details are set forth, such as set and a personal computer. 
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The problem described above in the background occurs (recorded in field 36). The subscriber is prompted to enter 

when subscriber A is surfing on the Internet 13 using his PC one or more trigger numbers to be entered in field 40 and a 

and caller B is trying to reach subscriber A while subscriber call forwarding number corresponding to each trigger num- 

A's telephone line is occupied with data flowing between the ber entered in field 42. When the subscriber is engaged in 

Internet 13 and subscriber A's PC. Subscriber A may not 5 communication involving a trigger number that "triggers" 

want his Internet session interrupted, but he still may want me activated service to selectively forward incoming calls to 

to be able to lake B's telephone call, for example, on his ^ corresponding call forwarding number. The trigger flag 

mobile telephone 20 which he may have on his person. in field 38 may be set by lhe compuler 2 4 whenever the A 

Alternatively, subscriber A may want to have the incoming subscriber & engaged in a communication with one of the 

call (1) routed to his voice mailbox at intelligent peripheral 1Q ^ numbGTS in field 40. Absent setting of the trigger flag, 

16, (2) routed to a second line if he has two telephone lines, aulomatic caU forwarding is not performed. 

(3) forwarded to a colleague, receptionist, or neighbor ... , . , „ , . 

. , , . n • ™ \ & More detailed description of the procedures followed by 

represented by party C in FIG. 1, etc. £ *: . ..... 

r _ _ J . . u c 11 c computer 24 will now be described in conjunction with the 

Of course, there may be a number or call connections tor „ r ,. C4 , , f . , „ .„ . . , 

... ... ., J .... 11c j ■ flow diagram of the example software procedures illustrated 

which subscriber A does not want to trigger call forwarding ^ . ? r™ 4 , r >. cn . « c * c 1 ♦• 

.. . , r- 1 1 15 in FIG. 3. The control routine 50, entitled Set up Selective 

when subscriber A s lme is busy. For example, subscriber Automatic Call Forwardi {SACF) » commences with a 

A s usual vo.ce conversations may be relatively brief, and (Mock 52) whether a subscri5cr has r , ed a 

even if conversions are lengthy, they can be interrupted subscri ^ to the selective automatic call forwarding ser- 

using conventional call waiting services. Accordingly, a yice , n ^ ex , e embodimcnU ^ a t te 

selective automafc call forwarding service in accordance 20 ma(fc the sub ^ iber usi his , d hone or 

with the present invention gives the subscriber extreme £ ^ special toll-free number established 

flexibility in determining when calls are automatically for- for £ ^ » ^ moni(ori for such , ts 

warded and when they are not automatically forwarded. ^ ^ ^ a t |s received (Mock 454) 

Potential subscribers may call an "800" number (or some rt . . , . . , . „ 

4 , ,x . . , ... - . , . M . Once a request is received for the selective automatic call 

other number) associated with various telephony services to 1S . M 4 . , 

which customers of the communications system may sub- f «> m P uter 24 crea «* a au /°- 

scribe including the selective automatic call forwarding ™ t,c forwarding service record for that subscriber 

„„ . -I t *i ... ... (block 56) and s ores that record in the database 27. Com- 

service. When a potential subscriber requests the selective v . . . . n ™ /r 

call forwarding service, the computer 24 in the local P uter 24 P rom P ts * he " te 5 °™ F 
exchange 10 generates a selective automatic call forwarding 30 l^io?^ 6 ° r ^ ° f *" A 1° "fT 
subscriber record 30 such as the example record shown in nun*er (block S8). Computer 24 receives and decodes the 
FIG. 2. The computer 24 records the subscriber's telephone «^scr±tt s entry, e.g., converts DTMF tones into an appro- 
number as the subscriber identification (ID) in field 32 of the P na,e ^ "p~ntation of the corresponding numerical 
subscriber record 30. Through a series of voice prompts ^/^n *l ^Pc.™ K™^ ™ I £f I' 
transmitted to the subscriber's telephone, the computer 24 35 Tt*' J° the . SA CF subscriber record (block 
prompts the subscriber to enter various data used to fill in the 60 >- ^88" numbers may include telephone numbers whtch 
remaining fields of the subscriber record 30. Such voice a subscriber might use for lengthy communication 
. ° , . j . | ■ . . engagements, e.g., an Internet Access number, a facsimile 
prompts may be generated by a live operator or by an B * ' , , u , t 
• . r .- ■ /nm\ # j ■ c „ i number, or a telephone number to access the local area 
interactive voice response (IVR) type device. For example, t fT AXPk v . . . . _ , tt 

the computer may prompt the operator to enter a security w networ , k (LAN) where the subscnber works. The latter 

code such as a PIN number shown in field 34 which is f * am P les are P"'"*^ relevant to persons who work from 

uu , f . , ! At f - t their homes or m satellite offices. Computer 24 also prompts 

optionally although preferably employed to authenticate the , „ _ _,• i_ j 

activation, deactivation, and/or modification of the sub- ? c sub ^ nber to ent ^ r * " U &>™**W ^ t^^ u 

scriber record. The subscriber may enter information, like JP8 t0 ^ he J ust re f° rded in ^ T numb f r ^ckJ2). The call 

the PIN number, by pressing appropriate DTMF buttons on 45 fo "™^g "™*er may be as mentioned above the sub- 

his telephone keypad Alternatively, the user could subscribe scribe r s moblle ^ lep u hon ? number : a ^ m { f 

to the service and provide the necessary information via an Duraber ' \ scco «? subscriber telephone line, the telephone 

interactive session between the subscriber's PC and the number of a colleague, friend, or receptionist, etc. 

computer 24. A decision is made in block 66 whether the subscriber 

Subscribers may also activate the selective automatic call 50 desires 10 enter ™* more SACF numbers * ^ SA °l 

forwarding service by entering a keypad code sequence subscriber record may include plural triggering number-call 

followed by a trigger number and a call forwarding number. forwarding number pairs. As a result, an incoming call may 

For example, the keypad sequence for controlling the selec- be routed t0 differenl telephone numbers depending upon the 

live call forwarding sequence entered by the subscriber triggering number with which the subscnber is currently 

might be: *42*123456*567890#. In this example, "42" 55 communicating. Alternatively, plural triggering numbers 

would be the selective call forwarding code, "123456" ma y a11 correspond to a single forwarding number, 

would be the trigger number, and "567890" is the call A preferable, but optional security feature is provided in 

forwarding number While the service may be completely block 68 with the subscriber being prompted for entry of a 

automated, it may preferable in some circumstances to have PIN or other security code. The entered security code is then 

the service provider involved in the procedure. For example, 60 recorded in field 34 of the is SACF subscriber record 30. 

the subscriber calls an operator service number and interacts This security measure is useful to ensure that the SACF 

with a human operator to initiate and/or change the service service is not inadvertently or wrongly activated, 

with the human operator making the necessary changes in deactivated, or modified. 

that subscriber's service data record Once the SACF subscriber record 30 is generated and 

Other information obtained from the subscriber to set up 65 stored in the database 27, the subscriber may wish to 

the subscriber's record includes determining whether the activate, deactivate, or modify the SACF service record. The 

subscriber desires to have the service currently activated computer 24 processes such subscriber requests following 
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the example SACF Activate or Modify routine 80 illustrated 
in flowchart form in FIG. 4. Initially, computer 24 decides 
whether the subscriber wants to activate, deactivate, or 
modify the subscriber's SACF record in decision block 82. 
If not, the computer 24 periodically monitors for such 5 
requests (block 84). Assuming that the subscriber wants to 
take some kind of action with respect to the SACF record, 
computer 24 identifies the calling subscriber usually by the 
subscriber 's telephone number/ID and retrieves the sub- 
scriber's SACF record from database 27 while prompting 10 
the subscriber to enter a subscriber PIN code (block 86). 
Computer 24 compares the subscriber's PIN number from 
field 34 of the retrieved database record with the entered PIN 
number to determine whether they match (block 88). If not, 
the computer generates an error message (block 90) which 15 
may for example direct the operator to reenter the PIN 
number, or if sufficient erroneous entries are detected, to 
redirect the caller to dial a service number to receive 
assistance. If the PINs match, a decision is made in block 92 
whether the subscriber desires to activate or deactivate the 20 
SACF service. If activation is desired, computer 24 sets the 
active field 36 (block 96). If the user selects deactivation, the 
computer 24 sets an inactive flag in field 36 of the SACF 
record (block 94). Flow proceeds from blocks 94 and 96, or 
directly from decision block 92 if the user has not made 25 
activation/deactivation request, to decision block 98 where 
the computer 24 prompts the subscriber to modify the 
subscriber's SACF record (block 98). If there are no modi- 
fications to make, control is returned to a main application 
or operating system program. Otherwise, computer 24 30 
prompts the subscriber for changes to the subscriber's SACF 
database record 30 and records those changes before return- 
ing the data record 30 to database 27. 

FIG. 5 illustrates example software procedures for imple- 
menting in one example embodiment a Selective Automatic 35 
Call Forwarding (SCAF) routine 110 in accordance with the 
present invention. Initially, a decision is made to determine 
whether the SACF service has been activated for this 
subscriber (block 112). If not, incoming calls to the sub- 
scriber are processed normally (block 116). This may 40 
include, for example, generating a busy tone when the 
subscriber is engaged in another communication, interrupt- 
ing an ongoing call with some sort of call waiting indicator 
if the subscriber subscribes to a call waiting feature, per- 
forming a call completion service, etc. If the SACF service 45 
is activated, a decision is made in block 114 whether the 
subscriber is engaged with a communication involving a 
trigger number stored in field 40 of the subscriber SACF 
record 30. If not, calls are processed normally in block 116. 

If a trigger number is i.e., the subscriber initiated an 50 
outgoing call to a trigger number or received an incoming 
call associated with one of the stored trigger numbers, 
computer 24 sets the trigger flag in field 38 in the subscrib- 
er's SACF record 30 (block 118). The computer 24 monitors 
for incoming calls to the subscriber (block 120), The com- 55 
puter 24 also monitors the subscriber's current call to 
determine whether it is disconnected (block 122). If the 
current trigger call is disconnected, the trigger flag is reset 
(block 124), and control returns to decision block 112. 
Otherwise, computer 24 continues to monitor for incoming 60 
calls. When an incoming call is received, the computer 24 
redirects the incoming call to the call forwarding number 
stored in field 42 of the SACF subscriber record correspond- 
ing to the detected trigger number (block 126). 

The selective automatic call forwarding service of the 65 
present invention is readily and economically implemented 
in existing local exchanges using existing computer pro- 



cessing and memory hardware and existing switching hard- 
ware 28 under the control of commands from computer 24. 
Another advantage is the selectivity of the service. Not all 
calls are automatically and uniformly routed to the same 
number irrespective of whether the subscriber is currently 
engaged in any call communication. The selectivity of the 
present invention allows calls to be forwarded only when the 
subscriber is involved in a call connection for one or more 
specific trigger numbers such as a data communication 
number, e.g., surfing on the Internet, or important voice calls 
where the subscriber does not want to be interrupted should 
the subscriber also have a call waiting service. The flexibil- 
ity of the invention extends not only for the triggering 
condition but also to the call forwarding destination. The 
subscriber may want to have some calls immediately routed 
to him on his mobile telephone or another line so that he can 
immediately take the call while he may be engaged for 
example in an Internet session. Alternatively, the subscriber 
may not want to be interrupted on another call connection in 
which case the incoming call can be forwarded to the 
subscriber's voice mailbox. 

While the first example embodiment is implemented in a 
conventional local exchange in accordance with convention- 
ally programmed routines, the present invention may also be 
implemented using an intelligent network (IN) architecture, 
an example embodiment of which is illustrated in function 
block format in FIG. 6. An intelligent network architecture 
superimposes on an existing telecommunications system a 
modular configuration of network elements which provide 
enhanced telecommunication services. Switching functions 
are performed by the base network in a conventional man- 
ner. For example, the A subscriber telephone line is con- 
nected to a local exchange 131 and optionally via a transfer 
exchange 132 to an intelligent network service switching 
point (SSP) 134. The SSP is a switch that recognizes service 
requests, requests call handling instructions from a service 
control point (SCP) 136, and executes those instructions to 
complete a telephone call. 

More specifically, the SSP 134 provides intelligent net- 
work triggering to detect a condition which requires the SSP 
to initiate the intelligent network service by sending a query 
to the SCP 136. Each SACF subscriber has a specific trigger 
profile, i.e., a database record, which gives the subscriber 
access into the intelligent network functions. The SSP 134 
formulates and transmits requests to the SCP 136 and 
processes and replies to requests from the SCP 136. In 
addition, the SSP 134 creates and plays intelligent network 
announcements formulated, for example, by the intelligent 
peripheral 138 and transmits various event messages to the 
SCP 136. Although not described in detail here, the SSP 134 
is capable of functions other than those described above 
such as processing billing records for a call. The SCP 136 
stores call control and call routing instructions to be 
executed by the SSP 134. The SCP 136 receives and 
processes event messages from the SSP 134 and formulates 
and sends responses to the SSP 134. 

For the SCP to know what instructions to give the SSP for 
calls to subscriber A, it must know whether subscriber A is 
involved in a call with the triggering number. This knowl- 
edge is received from the SSP by query for instruction for all 
calls originating from subscriber A. The query does not 
result in any specific instructions and the call is continued as 
normal. However, the SCP can correctly process the SACF 
function. 

When a call from party B intended for subscriber A is 
routed via local exchange 140 and communication network 
12 to SSP 134, the SSP 136 detects when an incoming call 
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is received for subscriber A. The SSP 134 then sends a query 
with other appropriate data regarding the call to the SCP 
136. Based on the received information, the SCP accesses a 
database and executes a set of call processing instructions 
that correspond to the selective automatic call forwarding 5 
service for subscriber A. The SCP 136 then directs the SSP 
134 to either connect the call to subscriber A if the subscriber 
is not currently involved in a communication with a trigger 
number, or alternatively, if subscriber A is involved in a 
communication with a trigger number, the SCP 136 instructs 10 
the SSP 134 to redirect the call to the call forwarding number 
corresponding to the current trigger number. The SCP 136 
may instruct the intelligent peripheral 138 to supply inter- 
active voice responses via the SSP 134 to and prompt a 
subscriber for the necessary information needed to impie- 15 
ment that service. This second example embodiment has an 
advantage that it does not rely upon hard-coded programs 
and instead is implemented using modular service indepen- 
dent building blocks (SIB) that permit a great deal of service 
flexibility, 20 

A specific implementation of the present in an Internet 
environment will now be described in accordance with the 
diagram of FIG. 7. In this embodiment, the subscriber A has 
both a personal computer 142 and a standard telephone 
handset 144 connected via a single telephone 146 or other 2 5 
wireline to a communications network 148 also connected to 
parly B. An Internet service provider (ISP) 150 is connected 
to the communications network 148. The connecting point is 
sometimes referred to as the ISP's point of presence (PoP). 
In the figure, there are one or more servers for providing 30 
connecting subscriber personal computers to the Internet 
150, 

Users accessing the Internet 150 over a single line, 
dialed -up access have to choose between telephony and 
Internet access. As noted above, when logged on to the 35 
Internet, other parties cannot reach them on that phone line, 
and they cannot call anyone without dropping the Internet 
access. An Ericsson product called a "Phone Doubler" offers 
simultaneous Internet and telephony access over a single 
telephone line. The "Phone Doubler" uses a subscriber's 40 
standard audio equipment on a multimedia PC in conjunc- 
tion with modern voice over Internet protocol technology 
implemented in a gateway between the PSTN and the 
Internet. 

As shown in FIG. 7, a call from party B routed via the 45 
PSTN type network 148 is redirected, using the selective 
automatic call forwarding features of the present invention, 
via an appropriate node in the network 148, e.g., a local 
exchange. In particular, the incoming call is redirected when 
personal computer 142 is connected to the Internet, the 50 
Internet access number being the trigger number for selec- 
tive automatic call forwarding. In the Internet voice gateway 
154, the A subscriber telephone number is translated into an 
Internet protocol (IP) address. The Internet voice gateway 
154 also performs the necessary speech coding to adapt to 55 
the speed of the modem used by subscriber A in the dial-up 
connection to the Internet. The Internet voice gateway 154 
then passes IP packets of speech over path "3" to the Internet 
Service Provider's (ISP's) access server 150 which routes 
those IP packets to the subscriber's personal computer using 60 
the PC's IP address. Subscriber A is notified on his personal 
computer screen when a call is coming in and can choose 
whether or not to take the call by pressing an on-hook/off- 
hook icon displayed on the PC screen. Clicking on off-hook 
establishes the call, and the conversation continues using the 65 
speaker and microphone included in the personal computer 
142. One software product that provides a "soft telephone" 
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on a PC using multimedia audio facilities, is a software 
phone client product provided by Ericsson that enables the 
user to place the received telephone calls from the user's PC. 
The significant advantage in this particular embodiment is 
that subscriber A can selectively redirect incoming calls 
back to his PC via the Internet gateway and take the phone 
call from party B without having to disrupt subscriber A's 
current Internet access. 

While the foregoing describes what are considered to be 
preferred example embodiments of the invention, it is under- 
stood that various modifications may be made therein and 
that the invention may be implemented in various forms and 
embodiments, and that it may be applied in numerous 
applications, only some of which have been described. The 
following claims are intended to cover all such modifica- 
tions and variations which fall within the true scope of the 
invention. 

What is claimed is: 

1. A call forwarding method comprising the steps of: 

(a) receiving a request from a subscriber for a selective 
call forwarding service to be provided for a telephone 
number associated with the subscriber; 

(b) establishing a subscriber call forwarding service 
record including the subscriber telephone number; 

(c) registering a first out going trigger number and a first 
call forwarding number associated with the first out- 
going trigger number in the subscriber call forwarding 
service record; 

(d) determining when a communications device associ- 
ated with the subscriber telephone number is engaged 
in communication with the first outgoing trigger num- 
ber; 

(e) detecting an incoming call directed to the communi- 
cation device associated with the subscriber telephone 
number and automatically forwarding the incoming 
call to the first call forwarding number if the determi- 
nation in step (d) is positive; 

(f) determining when the communication device associ- 
ated with the subscriber telephone number is currently 
engaged in communication with a telephone number 
other than the first outgoing trigger number; and 

(g) handling the incoming call in a manner other than 
forwarding the incoming call to the first call forwarding 
number if the determination in step (f) is positive, 

2. The method in claim 1, wherein the establishing step 
(b) further includes: 

prompting the subscriber to provide the first outgoing 
trigger number and the call forwarding number, 

wherein the subscriber responds to the voice prompts by 
depressing telephone keypad buttons. 

3. The method in claim 1, wherein the subscriber activates 
the selective call forwarding service by entering a service 
activation code followed by an outgoing trigger number and 
a call forwarding number using a telephone keypad. 

4. The method in claim 1, further comprising: 

the subscriber activating the selective call forwarding 
service using a call forwarding service activation code 
entered in conjunction with a security code associated 
with the subscriber. 

5. The method in claim 4, further comprising: 

the subscriber deactivating the selective call forwarding 
service using a call forwarding service deactivation 
code entered in conjunction with a security code asso- 
ciated with the subscriber. 
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6. The method in claim 5, further comprising: 
determining for an incoming call directed to the commu- 
nication device associated with the subscriber tele- 
phone number whether the selective call forwarding 
service is activated or deactivated; 5 

if the selective call forwarding service is activated, 

executing steps (d)-(g); and 
if the selective call forwarding service is deactivated, 

skipping steps (d)-(f), and executing step (g). Q 

7. The method in claim 1, wherein the outgoing triggering 
number is an Internet access number. 

8. The method in claim 7, wherein the outgoing triggering 
number is an access number to a local area network. 

9. The method in claim 1, wherein the associated call 15 
forwarding number is a mobile telephone number. 

10. The method in claim 1, wherein the associated call 
forwarding number is a subscriber's voice mailbox. 

11. The method in claim 1, wherein the associated call 
forwarding number is any telephone number other than the 2Q 
subscriber telephone number. 

12. The method in claim 1, wherein in step (g) the 
incoming call triggers one of the following: 

generation of a busy signal, execution of a call waiting 
service, or execution of a call completion service. 2 5 

13. The method in claim 1, wherein step (g) includes 
providing a service other than the selective call forwarding 
service. 

14. The method in claim 1, wherein the subscriber reg- 
isters a second outgoing trigger number and a second call ;jq 
forwarding number associated with the second outgoing 
trigger number in the subscriber call forwarding service 
record such that when the communication device associated 
with the subscriber telephone number is currently engaged 

in communication initiated to the second outgoing trigger 35 
number, an incoming call directed to the telephone line 
associated with the subscriber is automatically forwarded to 
the second call forwarding number. 

15. The method in claim 14, wherein the first and second 
call forwarding numbers are the same. 40 

16. The method in claim 1, comprising: 

receiving a request from the subscriber to change infor- 
mation in the subscriber call forwarding record; and 

modifying the subscriber call forwarding record in 
response to an input received from the subscriber. 45 

17. An information forwarding method comprising the 
steps of: 

detecting when a subscriber activates a selective infor- 
mation forwarding service for a first communications 
network address corresponding to the subscriber; 

receiving incoming information directed to the first com- 
munications network address; 

automatically redirecting the incoming information to a 
second communications network address when a sub- 55 
scriber communications device associated with the first 
communications network address is currently involved 
in a communication with another communications 
device having a third address associated with the first 
and second addresses; and go 

if the subscriber communications device is currently 
involved in communication with a communications 
device having an address other than the third address, 
performing a function other than automatically redi- 
recting the incoming information to the second address. 65 

18. The method in claim 17, wherein the first address is 
the subscriber's telephone number, the second address is a 



50 



call forwarding telephone number, and the third address is a 
telephone number other than the subscriber's telephone 
number. 

19. The method in claim 18, wherein the call forwarding 
telephone number includes a mobile telephone number or an 
address of a voice mail box associated with the subscriber. 

20. The method in claim 18, wherein the outgoing number 
is a computer network access number. 

21. The method in claim 20, wherein the subscriber 
communications device is a subscriber computer terminal 
having a microphone, a speaker, and speech conversion 
circuitry, and wherein the second address identifies a net- 
work server for processing the redirected information. 

22. The method in claim 21, further comprising: 
establishing a communication between the subscriber 

computer terminal and the incoming call, wherein the 
network server converts circuit-switched speech 
included in the redirected information into a packet- 
switched format and presents the packet-switched 
information to the subscriber computer terminal, and 
the subscriber terminal, upon accepting the 
information, converts the packet-switched information 
into an analog audio signal driving the speaker and 
converts audio signals received from the microphone 
into the packet -switch format for forwarding to the 
network server. 

23. The method in claim 17, wherein the other function 
includes generating a busy signal or generating a message on 
a display screen of the computer indicating the presence of 
the incoming information. 

24. A communications system, comprising: 

a subscriber having a communications line associated 
with a subscriber number connectable to a communi- 
cation device; 

a calling party initiating a call to the subscriber commu- 
nications line using the subscriber number; and 
a communications network having a plurality of nodes 
connected to plural communications lines for establish- 
ing call connections, the communications network 
including a switching node connected to the subscriber 
communications line having call routing circuitry and a 
computer controlling the call routing circuitry, 
wherein the computer includes a processor, a program 
memory, and a data memory and performs the follow- 
ing tasks in accordance with one or more programs 
stored in the program memory: 
determining if an incoming call is directed to the 

subscriber number; 
if an incoming call is directed to the subscriber number, 
accessing a data record stored in the data memory 
corresponding to the subscriber number that includes 
a first outgoing trigger telephone number and a 
corresponding first forwarding telephone number; 
detecting if the subscriber communications device con- 
nected to the subscriber communications line is 
engaged in a communication involving the first out- 
going trigger telephone number; 
selectively re-routing the incoming call using the call 
routing circuitry to the corresponding forwarding 
number if the subscriber communications line is 
engaged in a communication involving the first out- 
going trigger telephone number; and 
if the subscriber communications device is not engaged 
in a communication involving the first outgoing 
trigger telephone number, taking an action other than 
routing the incoming call to the corresponding for- 
warding number. 
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25. The communications system of in claim 24, wherein the service switching function requests call handling 
the other action includes performing a telecommunications instructions from the service control function, and the 
service other than call forwarding. service control function instructs the service switching 

26. The communications system in claim 24, wherein the function to route the incoming call to a call forwarding 
call routing circuitry, computer, data memory, and program 5 number established by the subscriber only if the sub- 
memory are located in a local telephone exchange connected sot**' communications line is engaged in a commu- 
to the subscriber communications line and to the commu- nication with an outgoing trigger telephone number 
nications network, associated with the call forwarding number, and 

27. The communications system in claim 24, wherein the wherein the service control function further instructs the 
computer determines if the subscriber has activated or 10 service switching function to take an action other than 
deactivated a selective call forwarding service. touting the incoming call to the corresponding forward- 

28. The communications system in claim 24, wherein the ing number if the subscriber communications line is not 
first outgoing trigger number is an access number to a local engaged in a communication with the outgoing trigger 
area network. telephone number. 

29. The communications system in claim 24, wherein the 15 36. The communications system in claim 35, wherein the 
call forwarding number is a mobile telephone number. computer determines if the subscriber has activated or 

30. The communications system in claim 24, wherein the deactivated a selective call forwarding service such that the 
call forwarding number is a voice mail box. incoming call is only routed to the call forwarding number 

31. The communications system in claim 24, wherein the when the selective call forwarding service is activated. 

other action includes one of the following: 20 37 • ^ communications system in claim 35, wherein the 

c , * i *• p ii •+* outgoing trigger telephone number is an Internet access 

generation of a busy signal, execution ot a call waiting k 

service, or execution of a call completion service. Dum _ e i; . . 4 . . , . . 

r™. . , _ • , • >y A rU , • „ 38. The communications system in claim 35, wherein the 

32. The communications system in claim 24, wherein a „„ . ■ • ., i . . 
second outgoing .rigger telephone number and a second call forwardmg number is a mobde telephone number, 
forwarding number associated with the second trigger tele- 25 39 The commun.cat.ons system in claim 35, wherein the 
phone number are stored in the data memory such that if the call forwarding number B a votce mai box^ 

r , ..... J . , . 40. The communications system in claim 35, wherein the 

subscriber communications line is currently engaged in , . . . . . 

, • j * ■ » • * l other action includes one of the following: 

communication involving the second outgoing trigger tele- , . r n 

phone number, the computer automatically forwards an generation of a busy signal, execution of a call waiting 

incoming call directed to the subscriber communications 30 service, or execution of a call completion service, 

line to the second call forwarding number. 41 ^ communications system in claim 35, wherein 

33. The communications system in claim 24, wherein the anather tri SS er number and another cal1 forwarding number 
first outgoing trigger telephone number is an internetwork associated with the other number are established such that 
access telephone number, the subscriber communications when the communications line associated with the sub- 
device includes a subscriber computer terminal having a 35 scriber is currently engaged in communication with the other 
microphone, a speaker, and conversion circuitry for con- outgoing trigger number, the control node instructs the 
verting between analog and digital audio formats, and the switching node to automatically forward an incoming call 
corresponding call forwarding number is an internetwork directed 10 the communications line associated with the 
com outer subscriber to the other call forwarding number. 

34. The communications system in claim 33, wherein « 42. The communications system in claim 35, wherein the 
when the incoming call is forwarded to the internetwork node is connected to the subscriber communications line 
computer, the internetwork computer establishes two way * rou g h a local telephone exchange. 

communication between the subscriber computer terminal 43 - The communications system in claim 35, further 

and the calling party, the internetwork computer converts comprising. 

circuit-switched audio of the forwarded incoming call into 45 an intelligent peripheral connected to the node for gen- 
IP formatted data packets and presents the IP data packets to erating voice prompts to prompt entry of information 
the subscriber computer terminal, and the subscriber com- &om the subscriber regarding call forwarding, 
puter terminal converts the IP data packets into an analog 44. The communications system in claim 35, wherein the 
audio signal to drive the speaker and converts audio received outgoing trigger telephone number is an internetwork access 
from the microphone into IP data packets which are for- 50 telephone number, the subscriber communications device 
warded to the internetwork computer. includes a subscriber computer terminal having a 

35. A communications system, comprising: microphone, a speaker, and conversion circuitry for con- 

a subscriber having a communications device connectable verlin S be J ween analo S and di * ital audio forma ^ an t d {h f 

to a communications line associated with a subscriber corresponding call forwarding number is an internetwork 

n^ber; 55 com P u * r * . . . , . AA . . 

45. The communications system in claim 44, wherein 

a calling party initiating a call to the subscriber commu- when me incommg call ^ forwarded to the internetwork 

nications line using the subscriber number; and computer, the internetwork computer establishes two way 

an intelligent communications network having a plurality communication between the subscriber computer terminal 
of nodes connected to plural communications lines for 60 and the calling party, the internetwork computer converts 
establishing call connections, the intelligent communi- circuit-switched audio of the forwarded incoming call into 
cations network including a node connected to the IP formatted data packets and presents the IP data packets to 
subscriber communications line having a service the subscriber computer terminal, and the subscriber corn- 
switching function detecting one or more trigger con- put er terminal converts the IP data packets into an analog 
dilions and coupled to a service control function, 65 auc jj 0 signal to drive the speaker and converts audio received 

wherein when the service switching function detects that from the microphone into IP data packets which are for- 

an incoming call is directed to the subscriber number, warded to the internetwork server. 
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46. A method comprising: 

detecting incoming information including a subscriber 

telephone number associated with a first subscriber 

telephone line; 
determining that a personal computer is coupled to the 

Internet via the subscriber telephone line via an Internet 

access telephone number; 
redirecting the incoming information to a processing 

node; 

translating the subscriber telephone number into an Inter- 
net protocol (IP) address; 

passing IP packets corresponding to the incoming infor- 
mation from the processing node to the personal com- 
puter using the translated IP address; and 

if the subscriber telephone line is not coupled to the 
Internet via the Internet access telephone number and is 
currently engaged in a communication involving 
another telephone number, redirecting the incoming 
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information towards another communication line asso- 
ciated with the subscriber. 

47. A method according to claim 46, wherein the incom- 
ing information includes speech and the processing node 

5 includes an Internet voice gateway which translates the 
speech into IP packets of speech. 

48. A method according to claim 47, wherein the IP 
packets of speech are routed to the subscriber's personal 

1Q computer by an Internet service provider access server using 
the IP address. 

49. A method according to claim 46, further comprising: 
indicating at the personal computer when the IP packets 

of speech are received, wherein a user currently oper- 
15 ating the personal computer decides whether to respond 
to the incoming information by selecting an on-hook/ 
off-hook option using the personal computer. 

***** 
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